Objective: To investigate an intensified transition concept between neurological inpatient rehabilitation and home care for long-term effects on the care situation two and a half years after stroke patients' discharge. Design: Controlled clinical trial allocating patients to intervention group (intensified transition on ward II) or control group (standard transition on ward I); patients were allocated to whichever ward had a vacancy. The last follow-up assessment was carried out on average 31 months after discharge. Intervention: The intensified transition concept consisted of therapeutic weekend care, bedside teaching and structured information for relatives during the second phase of the rehabilitation. Subjects: Seventy-one patients and their family carers were included, of which one case dropped out. Therefore 70 family carers Á 35 individuals in each group Á were available for assessment at long-term follow-up. Data collection: Family carers were asked via telephone whether the patient was still alive and if so, where he or she is living Á at home or in a nursing home. Statistical methods: Binary logistic regression analysis with the care situation (home care versus institutionalized care or deceased) as dependent variable. Results: Two and a half years after discharge (T3) in the intervention group significantly fewer patients were institutionalized (2 versus 5) or deceased (4 versus 11) (P 0/0.010). Multivariate analysis showed that besides a higher functional life quality at discharge and lower patient's age, the participation in the intensified transition programme is the third significant predictor for home care at T3. Conclusion: Effects of an intensified transition programme can persist over a long-term period. They can sustain home care by reducing institutionalization and mortality.
Introduction
To organize rehabilitation programmes it is useful to know the long-term outcome of stroke rehabilitation.
1 Á 3 The long-term results presented here refer to the results of a controlled clinical trial. 4 In this clinical study the effects of an intensified transition programme between neurological inpatient rehabilitation and home care of stroke patients were analysed on the basis of a sixmonth observation period. In the control group a standard transition programme was used. Even though there are few differences of moderate intensity between the two groups, the intensified transition programme does not affect either the functional status of the stroke patients or aspects of the health of the carers in the first six months after discharge.
The follow-up trial described here has as its aim an investigation of the question of whether any long-term effects of an intensified transition programme on the care situation can be identified two and a half years after discharge from the rehabilitation clinic.
Methods
The presented long-term evaluation is a follow-up to a previously published clinical trial. 4 The methods were described there in great detail. Therefore, only the most important facts will be given here in summary.
Intensified transition programme at the rehabilitation clinic
The intensified transition concept included the standard transition programme (e.g. allowing family carers to watch therapy) and additionally (a) therapeutic weekend care at home before discharge monitored by an outpatient care service, (b) individual training course for family carers, (c) psycho-educational seminar for family carers and (d) telephone counselling three months after discharge.
Design
The study was established as a controlled clinical trial with an intervention group and a control group. Only patients who had suffered a haemorrhagic or ischaemic stroke causing a substantial functional deficit were included in the study. At the time of registration in the clinic, the patients were distributed on two study wards (standard transition on ward I, intensified transition on ward II). They were allocated to whichever ward had a vacancy. Although this was not an explicit random allocation of patients to the study wards and consequently to the different transition programmes, patients' characteristics had no influence on the allocation procedure. At discharge 71 patients and their family carers who agreed informed consent were finally included in the study (n 0/36 in the intervention group with the intensified transition and n0/35 in the control group with the standard transition).
Three years after the final inclusion of the first patient in the study family carers were interviewed via telephone (April 2005) . This was on average two years and seven months after patient's discharge (mean9/SD: 31.19/2.8 months, minimum 27 months, maximum 36 months). They were asked whether the patient is still alive and if so, where he or she is living Á at home or in a nursing home.
The investigation was authorized by the Ethics Commission of the Faculty of Medicine of the University of Erlangen-Nuremberg (application no. 2547).
Subjects
Seventy-one stroke patients fulfilled the final inclusion criteria (36 in the intervention group, 35 in the control group). Because one family could not be traced, 70 family carers could be interviewed on average 31 months after patients' discharge.
At the time of discharge there was no significant difference between intervention group and control group for baseline data ( Table 1) .
Statistical methods and analysis
All statistical analyses were computed using the Statistical Package for Social Sciences (SPSS version 12.0 for Windows). Group differences were analysed using the t-test or the chi-square test.
The level of significance was fixed at P 0/0.05. P -values of between 0.05 und 0.10 are considered as representing trends.
For T3 (31 months after discharge) the outcome variable was dichotomized as 'home care versus institutionalized care or deceased'. Those variables at the baseline T0 (patient's discharge) which indicate a significant correlation with the outcome variable constitute predictor variables for the later home care situation. Since predictor variables can influence each other, a binary logistic regression analysis was carried out in order to determine which predictor variables show a significant correlation with the care situation at T3 in a multivariate analysis. A binary logistic regression analysis describes the care situation in terms of a binary dependent variable (home care (0) versus institutionalized care or deceased (1)). Independent predictor variables are either interval-scaled or dichotomized. Included in the regression analysis were all those variables which indicated either a significant correlation or correlation tendency in relation to the later care situation. The stepwise forward selection method of analysis was used. 
Results
At T3 (on average 31 months after discharge) significantly more patients in the intervention group were living at home and fewer patients were institutionalized or deceased (P 0/0.036, Table 2 ). Two other variables showed a significant correlation with the care situation at T3. For older patients and for patients with a lower functional life quality at baseline (T0) the probability that these patients would be living in a nursing home or would be deceased 31 months after discharge was significantly increased ( Table 3 ). The functional life quality was measured using the physical sum score of the Short Forum General Health Survey SF-36 Á external assessment, one week rating period.
At discharge (T0) the functional status (Barthel, Functional Independence Measure (FIM)) of those patients who 31 months later had either been institutionalized or who were deceased, was lower than that of the other patients (Table 3) . There was, however, no significant difference between these groups. No association existed between FIM score and functional life quality at discharge (Pearson r0/0.05; P 0/0.709). The association between Barthel score and functional life quality was slight (r 0/0.25; P 0/0.040).
For carer-related data one trend is apparent. There is a statistical tendency (P 0/0.099) for patients with family carers with a higher depression score at discharge to be institutionalized or deceased at T3 (Table 3) .
When the association between all potential predictor variables and the care situation at T3 is subjected to multivariate analysis using a binary logistic regression analysis, the following picture emerges: the study group remains statistically significant even in the final stage of the analysis (P 0/0.031, Table 4 ). The strongest correlation with the long-term outcome was indicated by a diminished functional quality of life (physical sum score of the SF-36) at the baseline (P 0/0.007) followed by an increased age (P 0/0.018). No further statistically significant trend could be determined in the correlation between the carer's depression score at baseline and the later care situation (Table 4 ).
Discussion
The control study with a family carer interview on average 31 months after the patient's discharge investigated the long-term effects of intensified transition between inpatient neurological rehabilitation and home care. The allocation of the patients to the study groups was not guided in any way, but depended simply on beds in either ward becoming available as the patients were admitted. A 'truly' random allocation of the patients would have involved considerable financial expense, as beds would have had to be kept free on both wards for the entire recruiting period. There are two indications that the results are not a quirk of the non-randomization. First, the alloca- tion procedure was absolutely independent of patients' characteristics at admission. Second, patients' characteristics at discharge did not show any significant difference between intervention group and control group. The limitations of the study are determined by the numbers of cases investigated (n0/70). Because only one family could not be traced, the results could not be influenced by drop-out effects.
The mortality rate among the total of 70 cases was 22%. As such this rate is within the range expected for stroke survivors in a period of approximately three years following the stroke incident. 12 In the Erlangen Stroke Project, 13 which covers the same geographical area as here, the mortality rate among a representative sample of stroke survivors who survived for one month was 35% for the same period (PL Kolominsky-Rayas, Frenchay Arm Test 6 for testing the functionality of the upper extremities. Ashworth Spasticity Scale as modified by Bohannon and Smith 7 for testing the functionality of the lower extremities. SF-36 p physical sum score of the SF-36. 8 SF-36 e emotional sum score of the SF-36. 8 Timed Up And Go Test 9 for the assessment of the patients' standardized mobility. personal communication). The rate is higher because patients were not selected for rehabilitation.
The rate of long-term institutionalization 31 months after discharge is 10%. This figure is also consistent with the results of Hermans et al . 12 Since institutionalization and mortality are agedependent and the average age of the control group was two years more, it is only possible to gain information about those variables which actually influence the outcome after an average of 31 months by carrying out a multivariate analysis of all potential predictors of the later care situation. The binary logistic regression analysis is the appropriate method to adequately analyse the correlation with a binary dependent variable (home care versus institutionalized care or deceased).
The descriptive difference between intervention group and control group still remains significant using a multivariate control measure: in the intervention group with the intensified transition there were fewer patients living in a nursing home or deceased after an average of 31 months. What possible reasons could there be for this result?
Some indications can be observed in the few differences of moderate intensity between the two groups, identified in the previous study, which considered a period of six months following discharge 4 : in the first four weeks after discharge the patients in the intervention group had fewer new illnesses (in the majority of cases respiratory or systematic circulatory diseases). In the first six months after discharge the use of outpatient care services was more frequent in the intervention group; patients suffered less often from a fall with subsequent injury. Visits to the doctor did indeed take place sooner which could result in less severe disease-associated complications. Although when considered individually these effects partly lack statistical significance, there is a possibility that together they may have produced a long-term cumulative effect. . The percentage of variance explained was 34% (Nagelkerke's R-square).
. 79% of the cases were correctly predicted.
Clinical messages
. Methods of transition between inpatient neurological rehabilitation and home care of stroke patients should integrate the evaluation of the home care situation by outpatient care services before discharge. . The long-term effect of such an intensified transition programme is the stabilization of home care by reducing institutionalization and mortality.
If patients and family carers are given an intensified transition programme, as used in the intervention group of this study, which includes more intensive psycho-educational training and gives the opportunity to learn practical skills, then the burden of predominantly somatic care can be better compensated for over a longer period of time. A stroke rehabilitation programme including carer information and training in care techniques, which were also part of our intensified transition concept, revealed no significant effect on patients' mortality and institutionalization 12 months after discharge. 2 The effect on mortality and institutionalization 31 months after discharge in the study presented was obviously encouraged by additionally applying therapeutic weekend care and the increased use of outpatient care services.
Age, as was to be expected, also has a significant effect. The probability that older stroke patients will be living in a nursing home or will have died 31 months after discharge is greater. There is, however, an even greater degree of association between functional life quality, as assessed by the physical sum score of the SF-36, and the later care situation. The greater the limitations on functional life quality at the time of discharge, the higher the rate of stroke patients who were later living in a nursing home or had died. On the other hand the functional status of the patient (Barthel, FIM) did not indicate a significant effect on the long-term outcome. It should therefore be investigated as to whether in future assessments of the outcome of rehabilitation measures the functional quality of life in addition to the functional status of the patient should also be considered as an indicator of success.
